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Pullout capacity criteria:
In case of the existence of a peak load within 20 mm frontal displacement, it is taken as the pullout capacity. If there is no peak, the pullout load at 20 mm displacement is considered to be the pullout capacity (FHWA 2009).
Pullout resistance factor, F*:
P ult = the pullout capacity of the reinforcement (peak load in case of existence of peak, else critical state load at test end -criteria 1) F* = the pullout resistance factor  = correction factor to account for nonlinear shear stress distribution along the embedded length of the reinforcement ( TEST RESULTS -POINTS TO NOTE These are criteria prescribed in the literature, for choosing backfill soils of traditional types. A different set of electrochemical specifications may need to be adopted for tire shredsand mixtures.
Criteria Test Method
Resistivity > 300 ohm cm AASHTO T-288 pH: 5-10 AASHTO T-289
Chlorides < 100 ppm ASTM D4327 This document provides the essential properties of tire shred-sand mixtures, which can be used as criteria for design when the mixture is used as backfill material for mechanically stabilized earth (MSE) walls. In order to prepare this design summary existing design manuals for MSE walls were used as reference for certain applicable criteria while other properties were determined from laboratory tests. The design summary provides the following: 
Gradation Limits:
The sand used for preparing the mixture should qualify the size criteria prescribed in The plasticity index of the sand should not exceed 6 (FHWA 2009).
Apart from the gradation and plasticity index requirements, the sand used in preparing the mixture for backfill should be free of organic and other deleterious materials. The sand should not contain shale or other soft and low-durability particles. The sand should also have a Magnesium Sulfate soundness of less than 30 percent after 4 cycles (FHWA 2009).
Electrochemical Criteria:
The electrochemical criteria for the sand is shown in The weight ratios can be converted to their corresponding volume mixing ratios using the minimum dry unit weight of pure tire shreds and sand (Balunaini 2009 ). The minimum unit weight of sand or tire shreds refers to the unit weight of sand or tire shreds measured in an uncompacted state within a compaction mold. Here, it is assumed that the minimum unit weight of pure sand closely resembles the individual unit weight of sand within the mixture. Similarly, it is assumed that the minimum unit weight of tire shreds closely resembles the individual unit weight of tire shreds within the mixture. We will now look at an example for this weight ratio to volume mixing ratio conversion for the tire shred-sand mixture. Hence, a weight ratio of 20:80 converts to a volume ratio of 50:50, tire shreds to sand.
Table shows the conversion of the tire shred-to-sand weight ratios of the mixtures considered in this study, to the corresponding volume mixing ratios Table 1 .3 Conversion from weight ratios to volume ratios calculated using the minimum unit weight of tire shreds and sand
Weight ratio (TS:Sand)
Volume ratio (TS:Sand) (Calculated using ,min 
Dry Unit Weight
The dry unit weights of tire shred-sand mixtures, prepared with tire shreds of size 50-100 mm (2 to 4 inches) and Ottawa sand (D 50 = 0.384 mm) at different mixing ratios by weight, are provided in Figure 1 .1. Yoon (2006) proposed an optimum mixing ratio of 25:75 by weight of tire shreds to sand (~60:40 by volume mixing ratio of tire shreds to sand) that corresponds to the least void ratio. Table 1 .4 provides the dry unit weights at the optimum mixing ratio (in terms of volume mixing ratio) and at adjacent mixing ratios, which are most likely to be used in practice. Now, we will look at the unit weights of tire shred-sand mixtures prepared with 50 mm Where, TS is the percentage of tire shreds in the mixture by weight Table 1 .5 provides the unit weights at the optimum mixing ratio (in terms of volume mixing ratio) and at adjacent mixing ratios, which are most likely to be used in practice. It should be noted that the conversions from weight ratio to volume mixing ratio are different in Table 1 .4 and 1.5 because of the different size of tire shreds and the different sand used. In Table 1 .4 the minimum unit weights of tire shreds and sand are as assumed in Example 1.1 of Section 1.3.1, while in Table 1 .5 the minimum unit weights of tire shreds and sand are assumed to be 31 pcf and 90 pcf respectively. The minimum unit weights are used to perform the weight to volume mixing ratio conversion as shown in Example 1.1.
Shear Strength
The shear strength parameters for mixing ratios that are likely to be used in practice are provided in Table 1 .6. These parameters were determined through large scale direct 
